3GPP TSG RAN WG1 #108-e			R1- 2202333
e-Meeting, February 21st – March 3rd, 2022
Agenda Item:	5
Source: 	LG Electronics 
Title: 	Disccusion on LS on PDCCH Skipping in RRC_CONNECTED
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:	Discussion and decision
1. Introduction
The LS from RAN2 [1] asks RAN1 four questions regarding PDCCH skipping as follows:
Question 1: RAN2 would like to know whether PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.
Question 2: RAN2 would like to know if RAN1 prefers to capture the above agreements in RAN1 specification or prefer these to be captured in MAC specification.
Question 3: RAN2 would like to ask RAN1 whether a) Physical layer of UE reports a value of 1 for Wake-up indication bit to higher layer or b) Physical layer of UE does not report Wake-up indication bit to higher layer, in case UE cannot monitor DCP due to PDCCH skipping; or if Approach 3 can be assumed.
Question 4: RAN2 would like to know whether UE should continue transmitting CSI/SRS during the PDCCH skipping duration or not?
In this contribution, we discuss the RAN1 perspective on four questions regarding PDCCH skipping RAN2 asked.
2. Discussion 
We share our view on four questions.

	Question 1: RAN2 would like to know whether PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.


As discussed in our companion paper [2], considering that monitoring adaptation is configured for C-DRX, it seems appropriate that a UE should be able to monitor PDCCH candidates for a DCI scrambled by RNTIs not controlled by a DRX functionality despite being in skipping duration. Some RNTIs including SI-RNTI, RA-RNTI, MsgB-RNTI, and P-RNTI are not controlled by a DRX functionality. Therefore, PDCCH skipping should not be applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.
Proposal 1: PDCCH skipping should not be applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.

	RAN2 has discussed the impact of PDCCH skipping on SR and RA procedure. Following agreements were made in RAN2#116bis-e:
1. UE ignores PDCCH skipping while the SR is pending.
2. If PDCCH skipping is applied to RNTI(s) monitored during RAR/MsgB window, the UE ignores PDCCH skipping during the RAR/MsgB window.
3. UE ignores PDCCH skipping while contention resolution timer is running.
Question 2: RAN2 would like to know if RAN1 prefers to capture the above agreements in RAN1 specification or prefer these to be captured in MAC specification.


It is related to implicit adaptation by SR and RACH which is still under RAN1 discussion. To make it clear, we prefer to capture above agreements in RAN1 specification.
Proposal 2: The agreements regarding implicit adaptation by SR and RACH made in RAN21#116bis-e are preferred to be captured in RAN1 specification.

	Approach 1: If UE can not monitor DCP due to PDCCH skipping, physical layer of UE does not report Wake-up indication bit to higher layer. Higher layer reuses the ps-Wakeup to determine whether to start the drx-onDurationTimer or not.
Approach 2: If UE can not monitor DCP due to PDCCH skipping, physical layer of UE reports a value of 1 for Wake-up indication bit to higher layer.
Approach 3: PDCCH skipping only applies in Active Time and hence DCP cannot be missed due to PDCCH skipping.
Question 3: RAN2 would like to ask RAN1 whether a) Physical layer of UE reports a value of 1 for Wake-up indication bit to higher layer or b) Physical layer of UE does not report Wake-up indication bit to higher layer, in case UE cannot monitor DCP due to PDCCH skipping; or if Approach 3 can be assumed.


We think Approach 3 should be assumed. We consider the monitoring of DCP occasion from RAN1 perspective. The UE does not monitor PDCCH for detecting DCI format 2_6 during Active Time [3]. If DCP occasion is in DRX Active Time, the UE does not monitor DCP. As can be seen from WID [4], the objective of this work item is Rel-16 DCI-based power saving adaptation during DRX Active Time as follows:
a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 
PDCCH skipping is only applied during DRX Active Time, therefore PDCCH skipping cannot affect monitoring of DCP occasion not in DRX Active Time. Furthermore RAN1 is considering that PDCCH skipping duration expires upon expiry of drx-InactivityTimer, which means that indicated skipping duration cannot be applied to multiple DRX cycles. 
Proposal 3: DCP cannot be missed due to PDCCH skipping.

	Question 4: RAN2 would like to know whether UE should continue transmitting CSI/SRS during the PDCCH skipping duration or not? 


We believe that not transmitting CSI/SRS during the PDCCH skipping duration can be helpful for power saving. In Rel-15 DRX where DCP is not introduced, a UE transmit CSI/SRS only in DRX Active Time. In Rel-16 DRX where DCP is introduced, the configuration to transmit CSI during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started is supported. During skipping a UE does not monitor PDCCH which is similar to when the UE is not in DRX Active Time. Thus, if the UE does not transmit CSI/SRS during skipping, power consumption can be saved. However, for channel estimation and beam management, it may have to be limited to some specific cases. For example, we can consider the case where indicated skipping duration is larger than remaining drx-InactivityTimer. In this case, we can assume that gNB has no plan to schedule to the UE, so the UE can save power consumption by not transmitting CSI/SRS.
Proposal 4: RAN1 further discusses the case where the UE does not transmit CSI/SRS during PDCCH skipping.
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3. Conclusion
In this contribution, we discussed on RAN1 perspective on RNTI(s), DCP monitoring, and CSI/SRS transmission regarding PDCCH skipping RAN2 asked. Based on the discussion, we have following proposals.
Proposal 1: PDCCH skipping should not be applied to RNTI(s) monitored during RAR/MsgB window for RAR/MsgB reception.
Proposal 2: The agreements regarding implicit adaptation by SR and RACH made in RAN21#116bis-e are preferred to be captured in RAN1 specification.
Proposal 3: DCP cannot be missed due to PDCCH skipping.
Proposal 4: RAN1 further discusses the case where the UE does not transmit CSI/SRS during PDCCH skipping.
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